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Mcnonb30BaHne: 5noTexHonorwn, nonyMeHne 
aKpwnaiwuAa. Cyu4HocTb n3o6pereHUfl: txnn 
ocyu^ecTaneHMfi OnoTexHonornnecKoro cnoco6a 
nonyMeHWH aKpunaMHAa 6noiviaccy LUTaMMa 
Rhodococcus rhodochrous M33 BKflM-1268 



cycneHAMpyioT b BOAonpoBOAHOrt ujii/i 

AMCTMn/lMpOBaHHOPl BOA© AKpHTIOHUTpHn 

bhocht b peaKHMOHHbiM pacTBop no Mepe 
TpaHCcjDopMaqnM TaK, MTo6bi ero KOHLjeHTpaLjufl 
ncxoAHas m b TeneHne npoi^ecca He npeBbiujana 
0,1%. 
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(54) METHOD OF ACRYLAMIDE PREPARING 

(57) Abstract: 

FIELD: biotechnology. SUBSTANCE: 
biomass of the strain Rhodococcus 
rhodochrous "M33BKnM-1268" is suspended in 
tap water or distilled water. Acrylomtrile 



is added to reaction solution during ' its 
metabolism and its initial concentration is 
maintained at level 0.1%. not above. EFFECT 
improved method of preparing. 
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•* ^3o6pereHne othocmtca k 6noTexHOJiorwn n 
Kaca^TCfl cnoco6a nonyneHMH 

KOHMeHTpHpOBaHHblX BOAHblX paCTBOpOB 

aKDHnawinAa c ncnonwoeaHneM cfcepMeHTHOM 
A fc-eMbi MHKpoopraHH3ivia. 

pa3BMTneM 6noTexHonornn B03poc 

MHTepeC K B03MO)KHOCTflM MMKD06H0r0 

npon3BOflCTBa coeflUHeHwPt, nonynaeMbix b 

XHMUMeCKOM npOMWIUJieHHOCTM TpaAMUMOHHblMH 

MeTOAaMM Tfi>Kenoro opraHUMecKoro CMHTe3a. K 
raKWM BeujecTBaM othocmtch aKpunaMHA. 
npMMeHfleMbiPi b KpynHOTOHHa>KHOM xhmmh Ana 
CMHTe3a noriMMepHbix wiaTepnanoB, 

npOMbiuineHHoe npOM3BOACTBO KOToporo 
(xnMUMecKoe m MMKpo6nonornMecKoe) nwieeT 
u,enbiM pflA HeflOCTaiKOB. 

Ha ceroAHSLUHMM A©Hb cpeflu LUTaMMOB, 
cnoco6Hbix ocymecTBnflTb rMAponM3 
annc^aTM^ecKnx n apOMaTunecKnx HUTpvinoB b 
cooTBeTCTByioiUMe aMMAbi, Han6onee noriHO 
M3yMeHbi Pseudomonas chlororaphis B23, 
Brevibacterium sp. R312, Rhodococcus sp. N 
774, Rhodococcus rhodochrous J1, 
Rhodococcus rhodochrous M8 m Rhodococcus 
rhodochrous M33 3to CB*3aHO c HannMneM y 
AaHHbix Kynbryp MaKCMManbHOM 

HMTpMJirHApaTaSHOUl aKTHBHOCTH M MX 

ncnorib30BaHneM b TexHonornn nonyneHMfl 

aMUAOB. 

MnKpo6nonorviMecKoe nonyMeHne 
aKpkinaMHAa b omMMne ot xhmmmsckhx 
cnocoooB xapaiaepMsyeTCfl matkmmm ycnoBMSMM 
cnHre3a, ceneKTHBHOCTbK) peaKu.nM, BbicoKOM 
huctotom KOHSMHoro npoAyKTa, orcyTCTBueM 

TOKCHMHblX otxoaob. 

CyLi^ecrayeT Asa noAXQAa k ocymecTBneHMK) 
6noTexHonornMecKoro nonyneHMH aMMAOB: b 
nepnoAHMecKOM pexuMe c ncnonb30BaHneM 
HHTaKTHbix KfieTOK v\ HenpepbiBHOM npou,ecce Ha 
ocHOBe MMMo6nnn30BaHHbix GaicrepMM, 
sacTHMHo vmw BbicoKOOMnu4eHHoro 4>epMem"a. 

On^caHHwe TexHonorviM nonyMeHMfl 
aKpnriaMMAa c ncnonb30BaHneM nHTaKTHbix 
KneTOK noMUMo npenMyiMecTB (npocTora b 
npuroTOBneHMM 6noKaTann3aTopa, BbicoKaq 
cjDepMeHTarnBHafi aKTHBHOcrb CBOOOAHbix 
KneTOK, GTaHAapTHoe o6opyAOBaHne, 
npuMei-meMoe b XMMM^ecKOM npoMbiiuneHHOCTM) 
He nnujeHbi u,enoro p«Aa HeAociaTKOB. B 

MaCTHOCTH, HM3KOe cc-AepwaHMe KOHeMHOrO 

npoAyKTa (aKpunaMMAa) TpeoyeT BBeAeHMfl 
AononHMTenbHO^ CTaAnn KOHueHTpMpoBaHMfl, 
ncnorib30BaHne bwcokmx MMKpoGHbix Harpy30K 
3aTpyAHfler oTAeneHne KneTOK ot peaKU,MOHHbix 
pacTBopoB, MO>KeT npuBOAMTb K nonMMepM3au,MM 
pacTBOpoB aKpMnaMHAa TepMona6nnbHocTb 
cfjepweHTa HMTpnnrviApaTa3bi oonbLUUHCTsa 
ncnonb3yewibix WTaMMOB Tpe6yeT noAAep^aHna 
TewinepaTypbi npoi^ecca a MHTepBane 0-3 °C J 
hto BeAeT k AonoriHMTeribHbiM 3Hepro3aTpaTaw. 
KpoMe Toro, BHeceHMe HeopraHnnecKnx conetf b 
pea Ku^MOHHyjo CMecb cHMwaeT KanecTBO 
KOHeMHoro npoayKTa 

npoBeAeHwe npoqecca c ncnorib30BaHneM 
M(VJMo6nnn30BaHHbix KneTOK no3BonfieT 
noBbicnTb cTa6nnbHOCTb KaTann3aTopa n 
co3AaTb npoTOHHyio cucTeiviy pa6oTb> ycrraHOBKM. 

OAHaKO CnO>KHOCTM, CBfl3aHHbie C nOArOTOBKOM 

6noKaTann3aTOpa (MMMo6nnn3aqnfl KneTOK), 
Heo6xoAMMOcTb KOHTpon^ 3a pa36yxaHneM ren« 
n BbtMbiBaHnew 6aKTepnM M3 rpaHyn 
nonnaKpunaMMAa, OTAeneHne >kviakom <$>a3bi ot 
sacTnu KaTann3aTopa no OKOHMaHMM npot^ecca, 
nepnoAn^ecKafl nonnMep^3aL\nn 
6noKaTann3aTopa u oi^eHKa ero 
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CfcepMeHTaTHBHOW aKTMBHOCTH, a TaiOKe 

3aTpyAHeHne An450y3 M OHHbix npoueccoB b 
non^MepHoPi MacTHne A^aiOT ojy TexHonorvno 
TpyAHOOcyu;ecTBHMOM . 

BawHefiujMMki napaiweTpaMH, 
xapaKTepn3ytounnMM 3cJ}cpeKTHBHOCTb cnocooa 
nonyneHnyi aKpunaMHAa. qBn«eTcn 
KOHu,eHTpaunfl qeneBoro npoAyKTa b pacTBope, 
KOHU,eHTpau,M5i ©MOKaTannsaTopa n speww 
npoeeAeHMfl peaKi4nvi. 

H3BecTeH cnoco6 nonyMeHnw pacTBOpoB 
aKpunawiMAa c noMombio LUTaMMOB N 774 h N 
771 poAa Corinebacterium m ujTaMMa N 775, 
OTHOcnu4erocfl k poAy Nocardia. npouecc 
npoBOA^T b BOAe npn pH 8,0, n o AA© P>km bs^ 
3aAaHHoe 3HaneHne pH cpeAbi Ao6asneHneM 
0,5 N KOH, KOHqeHTpai^Mn 6viOKaTanM3aTopa He 
MeHee 16 r/n, TeMneparypa npoi^ecca OKono 
O °C; 3a 16 h nonynawT 31% pacTBop 
aKpunaMHAa 

M3BecTeH cnoco6 nonyneHnq BOAHbix 
pacTBopoB aKpunaMMAa c McnonbsosaHneM 
6aKTepnPi Pseudomonas chlororaphis B 23. 
npoi^ecc npOBOA^T c npuMeHeHkieM MHTaKTHbix 
KneTOK, co3AaBa^ KonueHTpaunKD 
6noKaTann3aTopa b c}}occ|)aTHOM 6ycf>epe 10-20 
r/n (3Aecb m Aanee no Macce cyxnx KneTOK). 
AKpunoHMTpun bhoc^t b peaKuuoHHbiM pacTBop 
nopi^nflMM no Mepe ero TpaHcc^pMai^nn. 
TeMnepaTypy b pacTBope noAaep>xvtBaiOT b 

MHTepBane 0-1 5°C. Mepes 7,5 h bwxoa 
aKpunaMMAa cocTaBn^eT 400 r/n. 

M3BecTeH cnoco6 nonyneHMP aKpMnaMMAa c 
Mcnonb30BaHMeM MMKpoopraHM3Ma 
Rhodococcus rhodochrous J1 npouecc 
npoBOA^T b 0.05M cfoccpaTHOM 6ycbepe npM 

TeMnepaType 0-5°C. B peaKu,MM Mcnonb3yK)TCfl 
MHTaKTHbie KneTKM b KOHu,eHTpau,MM 10-20 r/n. 
nonyneHHbiM pacTBop coAep>KMT 450 r/n 
aKpwnaMMAa. 

K h eAOCTaTKa m BbiujenepeHMcneHHbix 
cnoco6oB mo>kho OTHecTM cneAyK)u^ee: 
McnonbSOBaHMe bwcokmx mmkpo6hwx Harpy30K 
(AO 20 r/n) Ana j3<oct\ak&hv\r BbixoAa 
aKpMnaMMAa 400-450 r/n, A^MTenbHoe BpeM^ 
peaKi4MM m npoBeAeHMe npou,ecca npM hm3«mx 
TeMnepaTypax. 3tm HeAocTaTKM csfl3aHbi c 

HM3KOM HMTpMnrMApaT33HOM aKTMBHOCTbKD M 

HM3Kotf TepMocra6nnbHocTbK) 6noKaTanM3aTopa. 

l4enbK) M3oGpeTeHM« HBnaeTCfl nony^eHMe 
pacTBopoB aKpMnaMMAa Gonee bwcokom 

KOHU,eHTpai4MM C MCnonb30BaHMeM HM3KMX 

MMKpoGHbix Harpy30K m coKpaiAeHMe BpeMeHM 
npoqecca. 

riocTaBneHHaa uenb AocTMraeTca nyTeM 
McnonbSOBaHMe b Ka^ecTBe 6MOKaTanM3aTopa 
6MOMaccbi ujTaMMa Rhodococcus rhodo- chrous 
M33 BKTIM S-1268, C03AaHMeM mcxoahom m 
noAAepKaHMeM TeKymeM KOHu,eHTpau,MM 
aKpMnoHMTpMna b peaiajMOHHOM cpeAe He Bbiuje 
0,1% 

npeAnaraeMbiM cnoco6 ocyu^ecTBnyieTCfi 
cneAytoiJUMM o6pa30M. 

KneTKM ujTaMMa M33 Bbipau4MBaK)T Ha 
nMTaTenbHOM cpeAe cneAytou^ero cocTaBa, 
r/n: K 2 HP0 4 0,5; KH 2 P0 4 0,6; 
MgS0 4 FeS0 4 0,005; CoCI 2 0,01; rntOK03a 
10-20; MoneBMHa 5-10 (nn6o NaN0 3 1). 

BMOMaccy OTAen?iK)T n»o6biM M3BecTHbiM 
cnoco6o.vi m cycneHAMpyKDT b BOAonpOBOAHOM 
wnM AMCTMnnMpoBaHHOM BOAe b KonMHecTBe 
0,64-4.1 r/n b MHTepBane pH 6,8-7,8. 

AKpMnOHMTpMn BHOCflT B peaKU,MOHHb!M paCTBOp 

no wepe TpaHcc^opMai^MM TaK, MTo6bi ero 
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HanajibHafl u TeKymafl KOHLjeHTpauHH He 
npeBbiwana 0,1% npouecc npoBOAHT npu 
nocTOHHHOM nepeMeujHBaHUu. noAAepwi/iBaa 
TeMnepaTypy peaKU,nn b nHTepBane ot 13 ao 
22 °C. BpeM« peaKi^MH 4-6 m. (lo OKOHMaHHM 
npoqecca nonyMaioT pacrBopbi c 
KOHqeHTpai^new a*pnnaMHAa 500-600 r/n. 

ConocTaBHTenbHbi^ aHanw3 3aflBnaeMoro 
peiueHMfl c npoTorutnoM noKa3biBaeT, mto 
npeflnaraeMbiM cnoco6 oTni/inaeTCfl TeM, mto b 
KaMecTBe 6noKaTann3aropa wcnonb3yeTCH 
6noMacca urraMMa Rhodococcus rhodochrous 
M33 BKIIM S-1268, a aKpw/iOHMrpun bhocht b 
peaKU,noHHbifi pacTBOp TaK, mo6bi ero 
KOHMeHTpauMSR, McxoAHaw n noflA©P>KHBaeMafl b 
xoAe peajcqnn, He npesbiujana 0,1% 3to 
no3Bonf?er M36e>KaTb 3HannTenbHoro ymeTeHna 
HHTpnnrnApaTa3HOvi aicrHBHOCTH , HMetomero 
wecTo npu ocymecTaneHHw cnocoSa, 
onucaHHoro b npoTOTwne. B cbohd OMepeflb 
coxpaHeHne BbicoKoPi HHTpunrviApaTa3Hotf 
aKTMBHocTn Ha npoTflKeHMn Bcetf peaKi^nn 
nosBon^eT nonynarb pacTBopbi aKpunaMMAa c 
KOHueHTpauneM ao 600 r/n, ncnonb3ya 
MMHUManbHbie MHKpo6Hbie Harpy3Kn, h 
coKpaTMTb BpeM* npoBeAeHMfl npoi^ecca ao 4-6 

M 

CnocoS noflCHReicfl cneAywiUHMw 
npMMepaMM. 

(IpuMep 1 . B TpH cTaribHbix peaicropa 
oSiaeMOM 1,5 n Ka>KAbirt, CHaoweHHbix 
MexaHMHecKMMM MeiuanKaMH, 
repMocraTMpyeMbix b i/iHTepBane TeMnepaTyp 

12-20°C, bhocht no 627 Mn AncTnnni/ipOBaHHofi 
BOAbi (pH 7,6). B Ka>KAOM peaicrope 
pecycneHAnpyKDT 426 Mr KneTOK (no cyxou 
iwacce) niTaMMa Rhodococcus rhodoch- rous 
M33 c aKTHBHOCTbHD HUTpunrnApaTasbi 210 eA- 
3areM b nepBbifi peaicrop AoSaBnaioT 12 r 
HUCToro aKpuriOHnrpuna m no Mepe 
TpaHCQbopMauuM noAa©P>KHBaicT ero 
KOHMeHTpaqnjo b utHTepBane 1-2% Bo BTopofi 
peaicrop aKpunoHMTpun bhocht raK. HTo6bi ero 
KOHqeHToaunfl b pacTBOpe HaxoAwnacb b 
HHTepBane 0,1- 2% B TpeTHM peaicrop 
aicpunoHHTpun bhocht TaK, MTo6bi ero 
KOHqem-paqvifl b pacTBOpe He npeBbiwana 0,1% 
KanecTBeHHbiM h KonuMecTBeHHbifi cocTaB 
pacTBopa onpeAerifiioT no AaHHbiM 
ra3o>KHAKOCTHotf xpoMaTorpacf)HM. PeaKuwo 
ocTaHaBnusaiOT nepe3 8 m nocne pe3Koro 
naAeHMR ckodocth rnAponn3a aKpunoHHTpuna. 
B nepBOM peaicrope nonyMajoT 42%-HbiPi 
pacrBop aKpMfiaMHAa. bo btodom 43%-hwm 

paCTBOp, B TpeTbeM 48%-HblK pacTBOp. 

PesyribTaTbi 3KcnepnMeHTa noKa3biBaK)T, mto 
npu npoBeAeHMki peaKi^wn c noAaepwaHi/ieM 
KOHL^eHTpaUjMM aKpnnoHHTpnna b HHTepBane 
1-2% mokho nonynnTb TonbKO 42%-HbiPi 
pacTBop aKpunaMMAa. yMeHbiueHne 
KOHi^eHTpaUjUM aKpunoHUTpuna b peaKquioHHOM 
pacTBOpe ao 0,1% n Hwxe npHBOAHT k 
yBeriMHeHMfo BbixoAa aKpunaMHAa AO 48% 

npMMep 2. B CTa/ibHoPi peaicrop o(ybeMOM 3 
n, CHa6>KeHHbiM MexannnecKOM MewanKOM, 
TepMocTaTMpyeMbiM b MHTepBane TeMnepaTyp 
20-22°C, bhocat 2 n BOAonpoBOAHOtf boaw, 
coAepjKau^eM 1,27 r KneTOK lUTawiMa 
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Rhodococcus rhodochrous M33 c aKTUBHOCTbto 
HUTpunrviApaTa3bJ 210 eA- AKpwnoHHTpun 
bhocat b peaKUnoHHbi^ pacTBop no Mepe 
TpaHccjropMaMnw TaK, HTo6bi ero KOHu,eHTpau,wfl, 
HanaribHafl n TeicyiAan, He npesbiujana 0,1% 
KanecTBeHHbi^ m KoriHMecTBeHHbitf cocTaB 
pacTBopa onpeAennKDT no AaHHbiM 
ra3o->KMAKOCTHOM xpoMaTorpao^Mn. 3a 6 h 
peaio4HM nonyMaic-T pacTBop aKpunaMMAa c 
KOHu.eHTpam^ew 500 r/n. flanee peaKi_\HK) 
ocTaHaBnusaiOT ns-3a pe3Koro naASHUfl 
CKopocTn rnAponn3a aKpnnoHMTpnna. BbixoA 
aKpunawnAa 6nn30K k KonnMecTBeHHOMy, 
aKpunoBaw KucnoTa b KaMecTBe noooHHoro 
npoAyicra He o6napy>KMBaeTCfl. 

npHMep 3. B CTaribHotf peaicrop o6"beMOM 3 
n, cHa6>KeHHbiM MexaHUMecKOf^ MeiuanKoti, 
TepMocTaTupyewbiM b MHTepBane TeMnepaTyp 

13-20°C, bhocht 1,5 n BOAonpoBOAHOut boaw, 
co Ae pKa me \a 3,0 r KneTOK aiTaMMa 
Rhodococcus rhodochrous M33 c aKTWBHOCTbio 
HHTpnnrviApaTa3bi 210 eA- AKpunoHMTpun 
bhocwt b pea Ki^noHHbiCi pacTBop no Mepe 
TpaHcabopMaqMH TaK, MTo6bi ero KOHi4eHTpa!4Hfl 
He npeBbiiuana 0,1% KanecTBeHHbiM n 
KonnnecTBeHHbiM cocTaB pacTBopa onpeAenaioT 
no AaHHbiM ra30->KHAKOCTHoPt xpoMaTorpaqbuu 
3a 6 h peaKu.nn nonynaiOT pacTBop aKpuinaMHAa 
c KOHt^eHTpannepi 570 r/n. 

ripHMep 4. B cTanbHoPi peaKrop o6*beMOM 3 
n, CHae^eHHbiui MexaHMnecKoPi MeiuanKoPi. 
TepMocTaTHpyeMbiCi b MHrepBane TeMnepaTyp 

13-20°C, BHOCRT 1,5 n BOAOnpOBOAHOM BOAbl, 

coAepKaiAePi 6,15 r KneTOK imaMMa 
Rhodococcus rhodochrous M33 c aKTHBHOCTbio 
HHTpnnrviApaTa3bi 210 eA- AKpunoHMTpun 
bhocat b peaKUHOHHbifi pacTBop no Mepe 
TpaHccf)opMai4MM TaK, HTo6bi ero KOHqeHTpai4Mfl 
He npeBbiiuana 0,1% KaMecTBeHHbiPi h 
KonHHecTBeHHbiM cocTaB pacTBopa onpeAen^KOT 

no AaHHbiM ra30->KHAKOCTHOM xpOMaTorpac>nM 

3a 4 h pea kl^hh nonynaioT pacTBop aKpnnaM^Aa 
c KOHueHTpaunew 600 r/n. 

TaKMM o6pa30M, saflBnaeMbitf cnoco6 
nonyMeHMH aKpHnaMHAa o6naAaeT 
cneAywDtnt/iMH OTnumnyiMn: ncnonb30BaHneM b 
KaMecTBe 6noKaTann3aTopa 6noMaccbi ujTaMMa 
Rhodococcus rhodochrous M33 BKIIM S-1268 h 
noAAep>KaHneM KOHu,eHTpau,i/in aKpnnoHHTpnna 
(mcxoahoh h b Te^eHHH rnAponn3a) He 6onee 
0,1% 9to no3Bon«eT nonynaTb pacTBopbi 
aKpHnaMHAa c KOHqeHTpau^ePi ao 600 r/n, 
wcnoribsyfl b peaKqHM HH3Kne MHKpo6Hbie 
HarpysKH m coKpaTHTb BpeMa npoBeAeHHfl 
npoi^ecca ao 4-6 h. 

<t>opMyna M3o6peTeHna: 

1 Cnoco6 nonyneHMfl aKpMnaMMAa nyTeM 
rwApaTaqHM aKpnnoHHTpnna c ncnonb30BaHneM 
6noMaccbi 6aKTepnH Rhodococcus rhodochrous, 
o6naAaK5U4eM HMTpnnrnApaTa3Hofi aKTHBHOCTbio, 
c nocneAyK)U4MM BbiAeneHweM u,eneBoro 
npoAyKTa, 0TnnMaHDU4MMcn TeM. mto rnApaTau,uK0 
npOBOA^T c ncnonb30BaHneM 6noMaccbi 
LUT3MM3 Rhodococcus rhodochrous M33 BKIIM 
1268 npH hcxoahoh KOHi^eHTpaunn 
aKpnnoHMTpnna He 6onee 0,1% m 
noAAep>KnBaioT ee Ha stom ypoBHe b TeMeHi/ie 
Bcero npouecca 



